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Abstract
The	paper	discusses	the	benefits	and	shortcomings	of	modelling	a language	change	with	
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ściowego.	Ponieważ	 taką	procedurę	powtarza	się	200	 razy,	możliwe	 jest	porównanie	










This	 phenomenon,	 one	 of	 the	 minor	 diachronic	 processes	 in	 the	 Middle	 
Polish	period,	is	mentioned	in	historical	grammars	(e.g.	Klemensiewicz	1965).	 
If	we	revisit	this	change,	it	is	not	because	it	was	overlooked	in	historical	lin-
guistics, but rather because we want to show how the use of machine-read-
able corpus and statistical techniques can deepen our understanding of the 
process.	Górski	et	al.	(2019)	model	this	change	among	other	changes,	which	
occurred	in	the	Middle	Polish	period	and	compare	their	dynamics.	In	this	ar-
ticle we examine the course of this change in detail.
The	second	aim	 is	 to	explore,	with	 the	example	of	 the	aforementioned	






any reason, be it literary quality or historical importance, are more likely to 
make	their	way	to	a corpus.	Thus	we	want	to	examine	how	the	contents	of	


























E.g. if we compare Latin amicus	‘friend’	with	inimicus	‘enemy’,	which	is	de-
rived	from	the	former	by	prefixation,	we	observe	that	/i/	in	the	latter	word	
corresponds to /a/ in the former. With some further assumptions, which we 
are	not	tackling	with	here,	we	can	draw	a conclusion	that	here	we	observe	
a change	/a/	> /i/	in	the	non-initial	syllable.































back to its place of origin, into diachrony.
A	serious	limitation	for	such	advanced	methods	is	imposed	by	the	pauci-
ty of texts documenting older periods. Nonetheless, once we reach an epoch 
when	the	texts	become	more	abundant,	an	extensive	use	of	more	advanced	
statistical	 techniques	becomes	possible.	As	 for	Polish,	 the	 textual	 testimo-
nies	for	the	so-called	Old	Polish	period,	which	is	dated	by	some	linguists	up	
to	1500	or	(which	is	a wider	opinion)	1543,	are	very	scarce	both	in	terms	of	




















diachronic process, which is under the scrutiny of this paper.




or the going to	future	in	English.	Here,	the	innovation	parasites	on	the	old	
system, e.g. each use of going to in	a text	diminishes	the	frequency	of	other	
markers	of	future	tense,	but	does	not	replace	them	entirely;	moreover	the	
two forms coexist peacefully, since they are not totally synonymous and the 
user of the language makes use of both of them. In the other scenario the in-
novation	cannibalises	its	recessive	counterpart,	that	is,	finally	the	innovation	




mon sense tells us that replacing one phoneme, form, or construction by 










which also implies that
p(r) = 1−p(i).
Consequently, the joint frequency of the two forms might remain con-








posed	 a  formula	which	 defines	 a  curve	 describing	 the	 diachronic	 process	
(Altmann	1983).	This	formula	can	be	interpreted	as	a variant	of	logistic	re-
gression.	We	are	not	going	to	dive	into	the	mathematical	details,	however	
we should underline that the formula contains arbitrary parameters which 
should	be	adjusted,	so	as	to	make	the	trajectory	of	the	curve	as	close	to	the	
empirical	data	as	possible.	There	are	mathematical	means	allowing	for	such	










ed:	 0  should	 be	 interpreted	 as	 a  total	 lack	of	 adequacy,	whereas	 1 means	
a perfect	agreement	of	the	empirical	data	and	the	model.
The	first	to	observe	that	the	course	of	a diachronic	process	resembles	an	
s-shape	 curve	was	 a Russian	 linguist	 Raimund	Piotrowskij,	 therefore	 this	
kind	of	modelling	is	often	called	after	him	the	Piotrowski’s	 law,	or	due	to	
Altmann’s	modifications	Piotrowski-Altmann	 law.	Originally,	Piotrowski’s	





restricted time span. At the beginning of this process, the number of loan-
words	is	limited,	however	– with	the	raise	of	the	cultural	attractiveness	or	
intensity	of	contacts	with	the	donor	language	– it	more	and	more	rapidly	
increases, only to gradually slow down when the donor is no more appeal-



















the bigger the expected bias. Still we assume that for our purposes, the bias 














size.	We	did	not	attempt	 trimming	 long	 texts,	 though.	Firstly,	 it	 is	widely	
agreed upon in corpus linguistics that the texts should not be sampled but 
rather	included	as	a whole,	since	each	part	of	a text	has	its	own	peculiari-
ties.	What	is	more	important	however,	with	the	scarcity	of	historical	data,	it	





4 A	 large	 part	 of	 this	 corpus	 contains	 same	 texts	 as	 the	 Baroque	 Corpus	 (KorBa,	 
cf.	Gruszczyński	et	al.	2020).	We	would	like	to	thank	the	team	of	the	KorBa	project	for	making	
their	resources	available	for	our	purposes	before	the	official	launch	of	the	corpus.
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On	the	other	hand,	even	a long	text	may	contain	a restricted	number	of	the	








on the other hand the goal is to obtain as many data points as possible while 
keeping	the	noise	at	a moderate	level.	We	deal	with	two	mutually	exclusive	
needs	here:	we	want	the	corpus	to	be	as	fine-grained	as	possible,	and	at	the	
















corpora. In the aforementioned example, the text from 1618 would still fall 







An	 important	 caveat	 is	 in	place	here.	We	 inevitably	 fall	 into	 the	 com-
mon	 pitfall	 of	 the	 philological	 method	 in	 historical	 linguistics:	 since	 the	
only	 available	 material	 are	 written	 attestations,	 we	 trace	 in	 fact	 chang-
es	 in	 orthography	 rather	 than	 observing	 them	 directly	 in	 actual	 sounds	
(cf.	Campbell	1998:	333).	One	cannot	deny,	however,	that	orthography	has	
always	been	following	phonetics,	even	if	we	have	no	clear	hint	how	close	




assume	that	the	change	of	spelling	can	be	treated	as	a terminus ante quem. 
We	have	to	rely	on	philologists:	we	have	to	believe	the	editor	as	to	the	faith-
fulness of the electronic text.
This	said,	we	should	underline	that	the	orthography	is	much	more	diverse	
than barzo/bardzo.	The	 graphical	 variants	 include	bárdzo, barziej, barziey, 
barźiey, bárzieij, bárziey as well as bárźiey etc. also the markers of superla-







author but also by technicalities of the print. We cannot exclude that to some 
extent	 the	 same	phenomenon	played	a  role	 in	 the	choice	between	bardzo 
and barzo,	especially	if	we	take	into	account	that	there	is	quite	a number	of	
texts where both forms occur.
4. The change barzo > bardzo
What we are dealing with is an isolated change, which can phonologically 
be	described	as	the	change	of	voiced	spirant	/z/	into	affricate	/d͡z/, which is 
reflected	in	the	spelling	<barzo>	and	<bardzo>	(and	their	abovementioned	
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The	corpus	attests	9553	occurrences	of	the	recessive	form	and	3793	of	the	
innovative	one.	There	are	altogether	22	occurrences	of	the	innovative	bardzo 







Rozmowy, które miał król Salomon mądry z Marchołtem grubym a sprośnym 






not want to manipulate the data, but rather to show to what extent one au-






ones, and by the end of the 18th century bardzo	definitely	replaces	barzo.	The	
last	attestation	of	the	recessive	form,	which	we	traced	is	in	Monitor na Rok 
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Fig. 2. The course of change of barzo > bardzo, with 20 non-overlapping and over-
lapping subcorpora 
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texts make much more than half of the corpus in terms of running words.
It	 is	 difficult	 to	 visually	 compare	 600	 curves.	However,	 apart	 from	 the	
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of	the	trajectory	– a	smaller	corpus	tends	to	yield	a more	dramatic	discrep-





The	boxplots	in	Figure	3 show	the	distribution	of	the	R2 score for the cor-
pora	 of	 a  given	 size.	Not	 surprisingly,	 the	 range	 of	 values	 for	 the	 corpus	









Fig. 3. The distribution of Nagelkerke’s R2 for corpora consisting of 50%, 75% 
and 90% of the texts of the entire corpus












that this situation is unlikely, still it is possible that with more texts add-
ed,	the	goodness	of	fit	drops.	Moreover,	the	smallest	corpus	yields	not	only	
a poor	(0.6,	what	is	really	low),	but	also	the	best	performance	(0.97).	A cer-
tain	 configuration	of	 texts	 gives	 a fit	much	better	 than	 in	 case	of	 a  large	
corpus.	This	 is	 because	 the	 removed	 texts	 are	 those,	which	 swim	 against	

















od. One of the social factors, which should be described is the resistance 
of	the	language	community	to	a change,	or	to	put	it	more	precisely	– how	
long	 did	 it	 take	 to	 fully	 accept	 the	 innovative	 form.	This	 can	 be	 estimat-
ed	by	measuring	the	interval	between	the	first	attestation	of	the	innovative	
form	and	the	last	occurrence	of	the	recessive	one.	However,	such	a simplified	
































lect rather than the standard language etc., all these peculiarities cancel each 
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This	 suspicion	 is	 particularly	 justified	 when	 the	 data	 pertaining	 another	
change,	gathered	from	the	very	same	corpus	yield	a much	higher	goodness	
of	fit.	In	any	case	poor	goodness	of	fit	calls	for	explanation.	There	are	nu-
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